APPENDIX.
THE WORKS CHEMIST AS  ENGINEER.1
All chemical works have, in addition to purely chemical and ex-
clusively manufacturing questions, a large number of engineering
problems to solve. In fact, chemical manufacture requires quite as
much attention from the engineering as from the chemical side.
Very large chemical works can afford to have an engineering depart-
ment, and even smaller works can, and very frequently do, employ
with advantage a special engineer. Most works, however, under
present conditions in this country, possess a more or less adequate
staff of analysts and one or more well-trained foremen, but in order
to grapple with the engineering problems, they rely either on the
mechanical skill of the average Englishman or on some special talent
in their works combined with what technical knowledge the average
chemist can bring to bear on the matter.
I doubt whether many chemists ever pictured to themselves the
surprisingly large amount of engineering work and control required
in an average chemical factory.
When deciding on material for buildings and plant, the nature of
the products to be manufactured and the products incidental to
manufacture have to be carefully considered. The questions will
arise: Are the raw material, or the finished product, or the efflu-
ents, acid or corrosive, or likely to form dangerous or noxious- com-
pounds under certain conditions ? Are there any special fire or
other risks, which ought to be known to the man responsible for the
design of the plant or building? Obviously, not every kind of
brickwork, concrete, or stone, nor any metal will do for every pur-
pose, so that the apparatus, pipe lines, storage tanks, and many
other parts of the plant, have to be considered individually. Thus,
to take a well-known example, weak sulphuric acid is best contained
in lead, but strong sulphuric acid in iron. Strong nitric acid can
be handled in lead, but not so well in iron, whilst a mixture of strong
sulphuric and nitric acids is safe in iron. Hydrochloric acid in
1 From a paper read by Oscar Guttmann before the  Society of Chemical